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A’~ Distance from load to near support, feet. 

a - Auxillary «ace factor (no untts). 

B - Distance from Leed te far capport, feet. 

b - Thickriess of beam at ony position, inches. 

C - Distance of aati from neutral axis, inches. 
E - Modulus of Elasticity, poumis per square inch, 
I ~ Moment of inertia of zection, (inches)4, 

L - Length of beagz span, fect. 


M- Zenting moment at section, foot-pounds, 


Q - first moment of area outcide of any line about the neutral exis, 


(inches) §, 
V - Vertical shear, pounda. 
® - Applied Load, sounds. 
X - Horizontal distance from left aupoort to any point, feet. 


€,- Strain in micro-inches ver inch msseured by strain rosette in 
tae vertical direction, 


€,- strain in micro-inckes per inch messured by strein rosevte in 
s direction equi distant from €, and €,, 


€,-Strain in micro-inches per inch meagured by strain rosette in 
the horizontal cirection, 


€,- Corrected value of strain in micro-inches per inch measured 
in the vertical direction 


4 


€,- Corrected velucs of strain in micro-inches per inch seesured 
equi distant from ©, and €E3. 


€,- Corrected valus of strain in micro-inches per inch measures 
iu the horicsontal direction. 


® - The angle measured counterclockwise from E, te the direction of 
degrees. 


o> Vertical Direct stress, pounds per square inch. 
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SUMMA OUAEARY 


L. GsJdzCT 

The object of this theais investigetion was to determine the 
shear stress distribution in a sinply supported I-beam sith -a con- 
eentrated load acting noar one end, 
IX. PROCEDURE 

An &" x 4" x 6.64 aluminum I-bean wae teated. This beam vas 
supported 6 inches from one end; and by moving the supports, both 
length of span and position of Load Irom near support were varied. 
Vertical static losis in increusing incramenta were applied in each 
position. (See Sirvure V for photograph of the leboratory set up.) 

One series of test runs wae made to obtain data from Stresscoat 
crack patterns. A second series of runa was made to provide data 


from SR-4 strain gage menonrements. 


Bile Rosvuio 

Piots of values of maximum shear stress at verious points on 
the beam Cor each of four sepsrete test runs are presented. 

Strain gage data for the remaincer of the atrain gage test runs 
is included in Tables [I to Xvi. 

Date obteined from each of the Stresscoat test runs, giving 


loading data and crack. angles, ore found in Tables XVII to XAXKI, 
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COUCL: GLUBG AND RUCCMMENDATIONS 


CONCLUSIONS 

The object of the thesis was attained in a practicable 
manner with good enginsering accuracy. 

The Stresgscoat Method of Stress Analysis doss not provide 
sufficient information to obtain quantitative values of shear 
stress, but does srovide a good qualitative tensile strain 
picture of a loaded specimen. 

RECOMMINDATIONS 

This investigation should be eontinned for the ontire series 
of I-beams in zenoral use. 

Further investigations should be made in such manner aa to 
provide a maxinum of data readings for each pattern of gages, to 


allow the graphicsl results expected to be easily faired, 
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A. Concept of the Problea,. 
During Voerld Yar II most structural investigations not 


directly related to winning the war were necessarily deferred. 


Among the investigations postponad by the Bureau of Ships, o 
U.S. Navy, is the probles oresented in this thesis: The Investica- be 


tion of the Shear Stress Distribution io 4 simply supported I-Besm 
with a concentrated load acting near one end. 

As stated by the Bureau of Ships in a letter to the authors, 
"The golution of this oroblem is of interest in the design of gun 
girders having ¢ ‘ull web plate, in the design of many types of 
foundations for carrying concentrated Loads, of flight deck longi- 
tudinals, and, in general, in all problems of trensfer of load 
through shear ina beam. Ultimeteiy, it is desired to make design 


recommendstiona in orler to achieve greater economies when propor} 
tioning beams to resist shear." 
| Arbitrary limitations on this investigation, which 1s sub- 

mitted as the first stages of a work which must certeinly be con 
timed to include the entire seope of this problem, were designated 
by the Bureau of Ships aa being 

1. The investigation of « Slanged section, oreferabiy s built- 
up or roiled "I" section. 

2. The Llnvestigetion of static conditions, in view of probable 
limitations imposed by laboratory faeilities. 

3. The study of the strasa field produced undor load in 6 


/ 


flanged croso-section, rather then an investigetion of methods of 


reducing stresa conditions. 
B. Status of the Problen. 

Prelintuary search for published articles end texts relating 
to shear stregs distribution in I+beem gections has resuited in 
the opinion by the authors, that no extensive tests to determine 
Shear stress distributions in I-beams loaded other than at the 
center of the span have been undertaken. 

In the preliminary analysis 1t was decided to limit the load- 
ing to values well below the elastic ligit of the materials used, 
both to eliminate permanont deformation of the specimen during each 
test sae an? to obtain test conditions which would more nearly 
realize the loadings normaily eeeurring in service. 

The decision of the ncthed of approach followed from exanine- 
tion of laboratory faciilties avaliable, wonich indicated that use 
of "Stresscoat® (Brittle Laccuer Method for Stress Analysis) would 
be valuable in searching for the genernl appearance of the stress 
field, at least the atreas field formed by tensile and compressive 
stresses due to loading. Further, a transition from these generel 
stress fields to specific quantitative shear stresses could be ac- 
complished by solving for shear stresses from directional strains 
obtained from SR-4 type electric strain gazes. The phote-elastia 
method of stress ensiysals was eliminated es an approach to our 
problem, for the present, on advice from the therls supervisor, 
Professor Murray, 

One factor which emerged from the preliminary analysis of the 


problem was the value of selecting a specimen which was a member of 


a geometrically siullar series; that is, which could be compayed 
to either larger or ewealler I-sections by ratios such as the 
ratio of depth of section to wab thickness, er the ratio of depth 
of section to section modulus, ete, Sy this selection one of the 


y 


veriables present might be eliminated in the application of 
results of poate af ome particular Ayr enene to general practice. 
This process of selection wae not employed. To reduce the project 
cost and to utilise surplus material, readily available, a single 
fluminum section was ohosen orbitrarily with the following considera- 
tions: 

1. The section Jepth nas to be large enough to permit loca- 
tion of more than two rove of strain rosettes. 

ee The Length of secitien was to be short enough to nrovide 
& span well within the linits of the testing machine, yet great 
enouvh to elliay the Length of epan to bo introduced ag 2 verliabie 
factor in the problem, 

Presentation of results by graphical means (see pp IQ to 35) 


appeared to be of value, in thet, since 9 standerd U.5,Nevy 


I-section was tested the results could be directly applied to that 
gection. A mathematical formation of chear atresa CLotribution 


in a bean of the tyne investlented (from test data obtained) twas 
deened too lengthy a problen for the short period alletted by the 
curriculum to theaia. However, 1t jz honed that the date obtained 
in this investigation ere extensive encush to allow future trans~ 
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position into @ metheratical solution of the problem. 
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$ > 
; 
The essentizd steps followed in tais investigation vere as 
follows: 
1. Selection of test specinen. 
-2,. Selection of mathod of testing and meang of obteining 
date, 


5. Determination of stress flelds by use of Stresscoat, uncer 
‘varied conditions of apan Lemzth and position of loading. 

4. Determination of strains at specific points by means of 
strain gages, unier varied conditions of span length and position 
of leading. 

‘> & Calcuiation of value of maximum shear strezs at each vase 
position from observed strain gege data. 

68. Celoulation of tieoretical maximun shear stress at each 
strain gage location fron simple bean formulas. 

7. Comperizon of observed and theoretical rasuits. 

Fer detailed discussion o. description of equipment and method 


of testing see Appeniix A. 
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i. Plots of values of maximum shear stress obtained from 
strain rosette data and values of maximum shear stress obtained 
frou simple» beam formulas and Notr's circle vs. distance along 
the beam are skown on paces 32 to3S 

&. Exoscrimental Strain Gage Date are presented on pages 36 


to St 


3. Stresscoat Crack Angie Data ere summerized on pases 5D 
mED . 

4. In the Stresscoat tests made in thig investigation it 
was noted that the exis of vertical cracks in the lower half of 
the beam was in all gases displaced approximately one inch from 
the load position teward the Seater of the beam, irraanective of 
the beam span. 

5. Superposition of the tension and compres¢ion Stresscoat 


creck contours shoved that im most cases the intersections of the 


’ 


eracksobteained from the tro different typee of loadin, are per- 
pendicular, 45 was expected, 
6. Within the limite of the ioads used, the angle of crack- 


ing at a given point in the Stresscoat crack pattern is independent 


of the Load. 
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SION OF RESULTS 


The results show that the shear stress ‘distribution ina 
Simply supsorted I-beam with « concentrated load acting near one 
end is not exactiy that calculated from simple beam rcormuies and 
Mohr's Circle. 

In general, the shear stress in the upper half of the web 
is greater than calculated values, In the lower half of the beam 
web the experimental and ceicuinted ghear stresses are in clese 
agreement, except in the vicinity oi the support, where en inersase 
in shear stress 13 observed in all cases. In the usper half of the 
beam web the eaxdauan vaiue of shear stress does not occur at the 
position of loading, but the location of this maximum value is 
displaced towards the center of the span. 

Hot enough data has been worked up at present to determine 
accurately the effects of span length and position of load from 
near support on the ratio of observed maximum shear stress to 
calculated maximum shear streas. 

It is believed that the Stresscoat Crack Angle Data pre-~ 
sented above could be combined with csiculated values of direct 
stresses to jive a maximum shear stress for comparison swith that 
obtained from strsin gage data, 

Since for a particular test run the crack contours appeared 
identical and independent of load, a single loading near, but 
gafely below, the elastic limit, coupled with the increased 
sensitivity produced by a "cuoling™ agent, should be sufficient 


to delineate tne direction of principal stresses. In this respect, 


too many tect runs were mace bo obtain Stresscout data before 
the similarity between crack ontterns appearec 

It 18 belleveé that the curves of results could have Leen 
faired more easily hed a greeter mumber of points been obtained 
by gaahttonal strain page test runs 

The method of obtaining ingividusl strain yage readings, 
that of using screw type biniing posts to connect the test lead 
to the gage iead, though increasing the time necescary for each 
Tun, appears to give more accurate rescinge ani sinoiifies the 
procedure of isolating any individual defective gaze found. 

In order to reduce ons of the possible experimental erro, 
ebserved strain #age readinss were faired to obtein values used 
in calculations. In some cases &@ greater number of observations 
would have permitted more accurate fairing. To ailow presente 
tion of similar eurves for each test run, faired values correspond- 
ing to the <aies arbitrary loads were used for calculation in ail 
cases. 

The effect of reducing strains to éven numbers 13 consider 

S negligible, since the load seale ef the testiny machine provided 

accuracy only tw within 5 vounds. 

The results ars not as extensive ag desired by the autnoré. 
However, it is believed that ths results shown are representative 
of the shear stress distribution in an I-beam web under the conci- 


tions of loading selected for this investization. 
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V. CONCLUSIONS AND ARCOMMENDETIONS P 


CONCLIGIONS , 


1. The cbject of the thesis is considered accomplished. 

é. The mebiod used to obtain shear stress is practicable, 
end the nomosranh solution provides engineering aceurcey Frith 
“saving ot ume » 

5. Stresscoat runs reveaisal the following considerations. 

a. Use of ~tresscoat ie alvantaxseous in cases where 
an overéll strain picture is desired. This would be particularily 
valuable in examinations of a complicated structure which could 
not be isgoleted or of which a model could not be built without 
excessive cost. 

b. The use of COe as a "Cooling" agent is extremely 
useful, although matching observed end calibrated strains is not 
practicable unier the cooled conditions. 

4. A check on the accuraey of Stresscoat contours can be 
made by eupér position.ef the tensile crack pattern ana the 
compression crack pattern. 

RECOMMENDATIONS 

The eutnors recommend the foll lowing: 

1. That this investigetion be continued and enlarged to 
include tests of Il-peums otvior than the 8" x 4" x 6.6" aluminum 
I-—beem elreuty tested, and that the results be coorJineted to 
determine relations betreen observed test results on one meterinal 
and enticinated eatites in another metal anc to determine the in- 
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fluence of varying dimensions on’shear stres2 distribution, 
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» That an other ee oe of this 
type, where application of Stresecoat testa 1s contemplated, 

the greater proportior. Gf available time be spent in cuantita- 
tive strain gave tests rether than in qualitative Stresscoat 
testing. 

3. That in any continuance oF this investi 

gation the beam be tested in such manner as to provide data at 
shorter intervals than one reeding Yor each six inches of beam 


length in each ror of gazes, ani where practicable more rows of 


gages be intreduced. 
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Tse aluminum I—sectiou tested was an 8&8 x 4" x 6.6# 


rolled beam cight feet in Length. The properties of this material 


- a 


(as determined from Section s6Al0d, Navy Department Specifications, 


Tensile Strength 22,000 lbs/sq in. (nexium) 


Ly ee | * cot 
Elongation 673 


Masne siwa O08 ~- 2.2% 
oilicon 0.4 = 0.8% 
Copper 9.15 - 3.4% 


Iron 0.7% (maxinun) 


ah ho == 0. aa” 
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C3romLum 
DLUC 3,10% (maximum) 
Titenium 3.10 (maximus) 
Manganese O.15% (meximun) 
Other eloments 0.18%. (maximum) 
Aluminum 3 Reminder 

The test section vac reannealed oy the following heat treat- 

ment: 


1. Heat from room temperatures to 850°F at rate of 50° per hour. 


2, Bake at 850° for 2 hours. 

3. Gool from 850° to room temperature at rate of 25° per 
hour. This section was selected for the following 
reasons 

1. It wee dimensionally identical with the. 

8" x 4" x 18.4% steel I-section thet is in general use in the 
U.S, Navy. 

2. Its relatively Light weight provided for eage 
in handling. 

o» The externally applied loads required to produce 
reasonable deflections vere well within the capacity of any testing 
apparatus normeliy used in lavoratory exmination. 

4 The surfece scale formation usually pressnt 
was easily removed to provide the smocth surfsce prerecuisite to 
even distribution of Stresscoct lsequer and necessary to establish 
e close bonding betvecn strain geges and the metal. 

2. TESTING MACHINE | 
The testing machine used in all test rums wes the Riehle 
Universal Testing Machine, having a maximum capacity of 100,000 
pounds. (See Figures IV and ¥.) 
MEASURING DEVICE 
2. STRECSOOAT 


This material is mamfeotured by the Stresscoat Division, 


3. 


Magnaflux Corporation. Its application and interpretation, followed, 


basically, the principles set forth in the Stresscoat "Manual 


of Operating Instructions". 
h. STRAIN GAGES, #7C, 
The measuring gages were standard types of SR-4 
Bonded Revtathote Vire Strein Gages, of types illustrated in 
Figures I and II, manufactured by Baldwin Southwark Division, 
Baldwin Locomotive Forks. both single gages of types A-1 and 
A-5, and rectangular strain rosettes of type A-l, were used. 
The single geges vere located on the beam flanges where uni- 
directional stresses were expected. The strain rosettes were 
bended to the beam web. | 
c. NOMOGRAPHS 
As a means of reducing time of solution for shear 
stress from strain rosette data, the nomograph (See Figure III), 
developed by Mr. T. &. Hewson of the Division of Industrial 
Cooperation, M.1.T., wav a very valuable aid. A comparison of 
accuracy cf nomeygraph solutions and calculated solutions shoved 
& difference of from 0.4% to 5% in over 100 cases. 


» DESCREPTION OF TESTS 


1. BSTHOD OF LOASDIRG 


The beam “as subjected te various statie loadings in 
the testing machine. There were no dynamic load tests due both 
to preliminary erbitrary limitations plecad on the investigation 
and to lack of availsble facilities in the Materials Testing 
Laboratory. The arrangement of movable supports of the testing 


machine (see Figures IV and V) ellowed for variation in length of 
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beam span and variation in Sistance between point of application 
of lead ana point of support, independent of esct. other. The 
supports and loading wedge wore Laced with one inch diamcter hoif- 
round, transverse gteel bars which provided support anc loading, 
respectively, across the entire width of flange ami of a length of 
mot more than ¢ of an inch. (See Figure II). It was considered, 
therefore, that these members were “knife edges", providing line, 
rigid support. 
2. STRESSCOAT TESTS 

Etresscoat tests were made ror informetive reasons, to 
determine the appearance of the tensile and compressive strain 
Fields under loading. (A typicel Stresseoat pattern for a 
58x 2 5/6" x 2.0# alumimm I-beem is Lliustrated in Figures V1 
and VII). The losd position and length of span were veried in. 
some of these test runs. Since Stresscoat reacts both te tensile 
losding, and to compressive Loading under certain conditions, sone 
yuns were made for each of these two types of loads, The compres-— 
sion load strain patterns were compared vith the tensile strain 
patterns. No effort waa mace to match observed and chlibrated 
strains. In the cases where strain patterns were matched wide 
Givergence of results wes noted. It is not known whether this 
divergence was due to inebility of the authors to correctiy match 
strains cr to variation in the sensitivity of the beam petterns 
anc those on the calibration strips. To obtain greatly enlarged 


areas of strain patterns, the beam surfaces were cooled suddenly 


by means of blasts of compressed gaseous carbon dloxice expanding 
ageinst the metal surfaces. This cooling process has grest advantage 
in e qualitative testing. Greatly increased strain sensitivity of 
Stresscaat at low temperatures silows & much more complete strain 
picture, providin® the aid of the oversll pattern of the entire 
specimen wherever strains sere present. In the test runs of this 
thesis, fey Keubanbes cooling the web surfaces provides strain 
patterns on the compression side of the neutral axis of the hean. 

No attempt was made to detersine the lacquer sensitivity uncer the 
"cooled" conditicns,. , 


3. STRAIN GAGE TESTS 


The method ai Loadim: applied to obtein data for computation 
of shear stress is described in paragraph B (1), above. Readings 
of each strain gage's resistance vers taken by means of the Sh-4 
Strain Indicator (See Figures VIII) at each load in each test run. 
That is, for each rum a Load was applied end the strain readings 
were taken; tho load wag incressed and readings were agein teken; 
ani co on, The readings taken at approximately 500 pounmis load 
were ucel ug check readings since 1% was found that readings for 


sero load could not be comparsd sith any accurscy. 
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Fizure III. 


NOMOGRAPH 
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Sample Nomograph| used for solution of Shear 
Stress from Strain Gage Data. 


COPYRIGHT , 1945, THOMAS A. HEWSON 
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Run Number: 1 
Bean Span 7 feat 


Load 2500 pounds 


e, 
E-1 ~18 
E~2 3 
E-3 1 
E-4 -17 
B-5 L768 
E-6 34 
E-7 18 
F~1 -11 
F-2 ~123 
F-% ~28 
¥~4 ~142 
F-5 “29 
¥~6 ~18 
G1 ~12 
G~2 ~27 
G-3 ~58 
G~4 38 
G-5 -62 
G-6 115 
G-7 ~&90 


TABLE |. 
CALCULATED STRAIN GAGE DATA 


17 fugust 1946 


Load Pogition 2 feet from near support 


~Lie eo ~18 ~113 ~25 
-15 ~87 4 ~L37 ~o7 
~1L52 -75 2 -1L5 +73 
~212 -187 -138 ~212 ~187 
~21 -176 119 ~20 -178 
0 -~L46 37 #2 -147 
12 ~L2 vale 14 ~L2 
~L128 ~8 -l1. -15 ~8 
fs .) -123 3 ~2 
~158 15 ~28 ~140 1s 
~98 #21 ~142 —U7 24 
41 ~26 ~2£8 43 “25 
35 ~i -18 35 -1li 
L159 ) -L2 ~162 0 
~§1 45 ~2E ~85 46 
~&6 65 ~39 -91 66 
~G4 Lid -658 —66 116 
8S 100 ~54 87 i101 
—42 116 44 
BS 82 2 68 93 


TABLE !\. 
CALCULATED STRAIN GAGE DATA 
Run Sumber: 1 17 August, 1946 
Beam Span 7 feet Load Position 2 feet from neer support 


Load 3600 pounds 


é, E2 b3 E, E, b3 
El ~25 #159 ~ Se 24 “161 ~§1 
E~2 5 ~188 ~25 7 ~190 -33 
R~3 2 ~213 ~103 4 ~215 ~103 
E-4 ~22 —297 ~261 ~17 ~297 ~261 
E~5 160 -29 ~248 185 -28 -25) 
E-6 51 ¥) ~202 55 5 ~203 
E~7 25 17 173 29 20 -174 
FP}, ~15 -180 a | “15 ~183 -Li 
F-2 «it? ‘ e) -172 4 3 
F~3 ~40 -191 24 -4i) ~195 25 
F-4 ~200 ~136 29 201 ~125 53 
F-5 ~36 59 ~38 ~37 62 ~35 
F-6 25 50 -14 ~25 52 -13 
G1 15 =-223 9) -15 -226 9 
G-~2 ~38 -114 F) 39 ~L17 64 
G3 ~§ “121 90 58 ~124 91 
G4 ~90 88 161 —93 ~92 162 
G5 ~85 120 138 +88 121 140 
G-6 160 ~£0 182 ~83 


TABLE a ' 
CALCULATZD STRAIN GAGE DATA 


Run Numbers 1 17 August 1046 
Bean Span 7 Sest Loud Pogition 2 feet from near support 


Load 45090 pounds 


é, ns b3 é, E, ey ee b 
r-1. 52 ~204 43 ~S1 298 ~42 1566 ~44 1/5 
En? 6 =243 oh 21 8 246 agar 1859 ~35 1/18 
E~3 5 273 133 6 =275 “153 i978 35% 
E-4 ~3 -362 =~337 =25 588 ~ 536 RETL 26 
E-5 207 37 314 214 -36 ~318 2376 “13. 
E-6 64 ) 259 70 4 ~260 1786 = 158 
E-7 a1 £3 22: 36 2 22) 1564 -21{ 

i -20 232 15 ~29 ~2%6 ~13 1920 445 
F~2 ~222 2 9 ~222 a 4 wes 2% 
F-3 ~$2 -249 29 ~52 ~254 3 2140  -402 
P-4 -258 178 37 ~28 -175 42 1460 +13 34 
F-5 -49 74 46 -48 77 § 1190 44a> 
F6 ~32 85 | -32 a5 ~20 814 42 3/8 
G-1 -23 ~286 0 “23 292 a) 2510 ~44 

2 ~49 ~146 2 51 -14? 8S 1588 74 
G~3 ~28 ats a7 ~86 -156 118 1784 ~514 
4 -118 LLS 208 ~122 =119 #11 2982 ~214 
5 «ll? 5% 179 ~116 155 18l 1742 192 
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TABLE '™v. 
CALCULATED STRAIN GAGH DATA 


Ran Number: 1. L7 August 1946 


Beam Span 7 feet Load Position 2 feet from near support 


Load(Pourvis) 

2500 $590 4500 
A-1 ~115 -1L64S -297 
A-2 ~3596 ~533 ~894 
A-~3 -254 ~ 358 ~453 
Bel 9 LE 15 
B~2 —£5 ~35 —47 
B-3 19 26 SS 
B-4 -115 ~Ldg 208 
B~5 45 65 80 
B-6 ~9$8 ~1L38 203 
B-7 é 88 11 
B~8 ~205 284 -568 
Be 218 BO 397 
B-10 -249 ~ 345 ~442 
Bell 3 102 132 
B-1e ~25 ~556 ~459 
B13 ~158 205 ~545 
C-1 ~ 38 ~o ~65 
C2 =225 S15 ~598 
C~3 —404 ~554 ~724 
C-4 -L7& ~241 ~308 
D-1 ~26 ~37 ~A7 
D~2 ~1L35 ~L30 245 
H-1 54 78 AOL 
H-2 91 128 186 
Had 146 207 266 
H-4 372 382 492 
H~5 295 391 514 
H-6 372 582 491 


TA SCE: NM: 
CALCULATED STHAIN GAGE DATA 
Run Number: 3 19 August 1946 
Beam Span 5 feet Load Position 2 feet near support 


Load 2500 pounce 


e; € Zz € 3 € j € z € 3 fas Cy 

E-1 ~57 -134 ~50 ~56 —132 ~49 -770 -40 

5-2 3.9 ~185 ~70 -18 ~133 afl). 840 5 
E-3 ¢) “L3z 81 Q ~135 -81 ~$40 534 
E-~4 -47 202 ~164 ~44 ~198 ~162 ~1006 28 3/4 
E-5 ma af ~169 -3 ~% -189 1080 25 
E-6 0 “13 ~159 3 -10 153 854 ~20 
E-7 0 ) ~108 z 2 108 694 ~25 

F~1 ahs -139 ~70 ~16 =L87 ~70 ~870 36 3/4 
2 -~143 30 ~29 ~148 26 ~26 ~780 eps. 
F.% —29 156 60 ~28 ~134 50 ~338 

P-4 ~131 =3 25 ~152 ~88 28 ~-786 ey 

Fr-5 -20 28 37 ais 27.5 37 500 40 
F-6 26 2h “15 26 rs ~14 420 41 
G-1 wh? | ~27 ~18 «Lf n27 -302 Se 
G-2 -16 -101 -18 olf ~100 -18 ~748 4A 
G-5 ~55 191 20 53 -100 21 ~822 323 
G-4 ~84 -96 $8 ~85 ~38 70 1016 =25 

G-5 -74 50 75 -76 50 77 620 16} 
G6 50 ~LOL 52 -102 


TABLE Mi. 
CALCULATED STRAIN GAGE DATA 
Run Number: 3 19 August 1946 
Beam Span 5 feet Load Position 2 feet from near support 


Load 3500 pounds 


e: E, E; e a é, 
E-1 wel.” o) 268 ~69 =80 =185 -67 
E-2 -32 7 -129 -29 =214 -128 
E-3 -0 ~168 -115 
E-4 oa -284 <5 -62 -278 -230 
E-5 -0 -9 -238 ~4 | -238 
E-6 fe) 8 ~194 4 ld -194 
57 e) fe) -151 3 3 -151 
F-1 =24 -194 -99 =22 -192 -99 
F-2 ~208 -42 ae | -207 ~37 ~37 
F-3 ~42 -188 ~85 -40 -185 -84 
F-4 -185 -126 35 ~186 “Les 39 
F-5 =20 35 -50 7 154 -49 
F-6 -38 35 -20 ~38 36 -19 
Gai ~23 -169 ~38 -22 -168 -38 
G=2 =2% -141 =24 -28 -140 24 
G=3 =75 ~144 26 -78 -148 28 
G=4 =116 =134 95 =118 -184 97 
G=6 =104 86 105 -106 66 107 
G-6 70 -142 73 -143 
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Rum Number: 3 
Beam Span 5 feet 
Load 4500 pounds 


€, 
E~1l -104 
E~2 ~58 
E~S 9 
E~4 ~85 
R-5 -il 
26 @ 
E~7 0 
P-1 -&2 
P~2 -270 
P+5 -55 
F-4 ~2 
F-5 -~26 
F-~6 ~43 
G-1 ~ XO 
G-2 -39 
G-3 +95 
G~4 -150 
G5 ~1Ld4 
G8 90 
G7 -80 


TABLE Vil. 
CALCULATED STRAIN GAGE DATA 


19 August 1946 


Load Pesition 2 feet from near support 


a gS E, ef, ES 
242 -89 ~102 843i i877 
-279 “180 -56 ~281 ~129 
“249 $148 8 242 ~148 
586 “297 9 +77 ~365 ~205 
~k5 305 8 ~8 ~305 
~24 ~249 5 ~lg ~249 
) ~193 4 4 ~195 
~253 “127 0 =2 -255 ~126 
~55 53 -209 9-50 ~48 
~239 ~li0 BE ~241 ~109 
~185 43 238 <=162 48 
46 ~67 55 49 68 
AS ~27 48 48 ~28 
217 ~49 ~29 -213 ~48 
~182 80 «29 ~184 ~29 
~185 $4 96 -187 36 
~178 182°. =158- 4175 125 
88 182 = ~LB7 B8 135 
-188 @4 ~185 
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TABLE NONI: 
CALCULATED STRAIN GAGE DATA 


Run Number: 3 193 August 1¢46 
Beam Span 5 fect Loed Position 2 feet from near support. 


A-1 ~118 ~LS6 -218 
A-2 ~182 —256 529 
A-5 ~259 S22 —~414 
Bel. -29 -3o -50 
B—2 ~433 =95 ~l22 
BS 25 ~ 355 45 
B-4 -129 -1L80 -25L 
B--5 -4 ~6 -9 
B-6 ~L#? 235 = S04 
B-7 LL G £0 
B-3 ~214 -501 ~ SBS 
B-9 91 125 1é4 
B-10 -256 -$3) —426 
Beil a1 16 £0 
R-12 227 -51S aA 
B-13 ~194 =R74 wd 
C1 -~75 =O: = LSE 
CH2 218 ~239 ~ 554 
C~% £14 501 ~ S89 
C~4 “L568 ~Z17 -2£89 
D-1 -72 -1L02 ~LL 
D~2 ~183 207 ~350 
H-1 G 8) o r 
H=-2 44 61 79 
H-3 82 114 L4a7 
H-4 183 ao 330 
H-5 PaaS) 29 580 
H-6 144 200 
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TABLE re: 
CALCULATED STRAIN GAGE DATA 


Run Number: 4 23 August 1946 
Beam Span 7 fset Load Position 1+ feet from near suppert 


Load 2500 pounds 


ei €, e. e. ee ea c;. 
E-1 ~35 ~117 ~27 ~34 «116 ~26 ~780 
E~2 ~§ “153 “55 -4 w152 -55 1100 
£-3 fe) PLT Pa 4 ~213 ~176 ~1380 
E-4 14 «82 ~185 18 ~Be ~185 1038 
E-5 23 ~9 ~113 25 rm, ~113 702 
E-6 22 2 ~94 25 1 -94 612 
E-7 10 ) ~78 12 1 =76 500 
F~1 #10 ~154 ~19 ~19 -133 ~19 -1064 
¥~2 ~148 9) «ie ~1A42 3 -1l $i 
¥-3 —li34  . =e =15 ~i3 ~75 2 ~596 
F-4 rs) 20 ~ 52 i £1 ~%2 360 
F-5 ~29 21. -28 ~28 £2 27 432. 
F~6 4 7 fs) «4 Y ) 91 
G-1 25 =14 ¢ 23 -147 § ~1240 
G-2 ake 58 § -15 ~69 65 822 
G3 «51 114 62 52 -114 6S ~1176 
G4 -80 45 95 HBL 45 97 868 
G-5 ~31 3 69 ~82 Ae 70 500 
G6 85 32 86 -33 


6-7 pi 52 7 ~22 ee. | meer 


TABLE X. 
CALCULATED SIRSIN GAGE DATA 
Run Number: 4 285 August 1946 
Beam Span 7 feet Load Pogition 1+ feet from near support 


Load 3500 pounds 


eC, oe 3 E Eo ae 
E-1 -SR ~1LEG -40 ~51 ~167 ~353 
E-2 ~7 ~2el -73 <5 -219 -79 
E-3 ) -315 254 5 -310 E54 
E-4 20 47 259 a ~11Lé ~283 
E-5 be -14 -1lée 55 ~1i -164 
E-6 ol ~2 ~LS6 Sf 0 157 
E-7 Lé g 110 17 & ~110 
F-1 ~18 ~195 227 -15 105 2 
Fee -205 ) ~1& <205 “ ~i4 
FS -194 -i14 “28 ~1La4 ~119 ~-18 
Pad GB ev 47 A 28 ~47 
F-5 <Sh SO ~4) ~41 ce ~09 
F-~6 =% 9g 0 = ) Q 
C-1 55 RLA & -35 25 8 
G-2 ~2 85 92 22 ~85 35 
G—% -14 ~1é7 89 -76 107 20 
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TABLE Al. 
CALCULATED STRAIN GAGE DATA 
Run Number: 4 235 August i946 
Beam Span 7 feet, Load Position 14 feet from near support 


Load 4500 pounds 


E~3 fe) ~410 ~85i 7 -403 ~331 2572 27% 
E-4 27 -63 = 380 34 55 -351 ~-l97B 14% 
E-5 40 -18 ~f14 5 ~13 £15 1339 2 
E~6 41 of “179 45 Q ~160 1196 1 
‘7 20 a -144 23 3 ~144 955 

Fl 19 W252 -56 “iz ~25 -36 aso. 4 
F-2 269 Q ~25 288 6 20 1768 25 
F-3 255 =L6T 29 252 143 ~26 1000 1 
F-4 9) 38 ~80 43. 40 -60 864. +35 
F-5 -55 40 ~52 a 42 -51 @26 

F-§ 68 12 ) ~6 12 9 1156 38 
Gel ~44 lt TT 9 ~a4 ~276 10 285 42 
G-2 27 mi ae 124 -29 -112 125 1630 $2 
G—% -95 ~218 119 ~97 -216 121 2270 Be 
Gad 150 89 181 ~154 88 184 1659 1h 
G-5 ~58 2 1290s 80 130 $58 12 
G-6 162 «55 164 -58 


TABLE AX\\. 
CALCULATED STRAIN GAGE DATA 


Run Number: 4 25 August 19146 


Beam Span 7 feet Load Position 17 feet from near support 


Load (pounds) 


A-1 123 ~i7e ~£29 
A-2 ~1728 -2£57 —338 
A-3 ~184 265 ~S47 
Bel —25 -37 ~49 
B~2 —29 42 ~§6 
& 1 29 88 
Be4 -124 ~L79 254 
R-5 38 55 70 
B65 -1L5g -223 =301 
Be? 120 187 £47 
B~3 ~LbE ~27% ~ 357 
Bo Fas) 59 80 
aL -1el -262 —$45 
5-11 47 65 86 
B-12 ~Li7S weld = 329 
B-13 -LE2 m255 —AO4 
C-1L 49 ~6& ~75 
C-2 -151 ~2i9 -285 
C-% -188 —27 3 ~855 
C4 ~169 £3) ~502 
D-2 ~ 35 DZ -70 
D2 ~LES 255 -314 
H-1 49 2 o4 
H-2 100 145 L936 
5 186 269 392 
H-4 208 300 Fes Bo) 
H-5 189 274 30 
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TABLE Xt. 
CALCULATED STRAIN GAGE DATA 


Run Number: 6, 26 August 1946 


Beam Span 4 feet Load Position 1g feet from near support 
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TASLE XX‘. 
CALCULATED STRAIN GAGE DATA 
Run Number: 6 26 August 1948 
Bean Span 4 feet Load Poetion 1y feet from near support 


Load 3500 pounds 
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Run Number:6 


Beam Span 4 feet 
Load 4500 pounds 
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TABLE XN. 
CALCULATED GTRAIN GAGE DATA 


26 August 1946 


Load Position 1$ feet from near support 
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Pert I, Computation of Shear “tress from Strain Gage Readings. 
Galcuiation for Run Ne.g, 26 Ausuct i846, Gage F-5 
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APPENDIX D 
OBSERVED DATA 


StRssceeat LATA 

This data is presented os loading dats and crack angle date. 
The loading date provides inforsaaticn on type of loed, position 
of load, etc., for cach teet rum. The crack angle deta summarizes 
the angles of the individual Stresscoat cracks. These angles were 
measured fron the horizontal in a counter clockwise direction from 
the right. These date provide information which would eneble any 
percon to reconstruct the tensile strain pattern for each load 
listed. The method of obtaining this crack angle data nas as 
follons: 

i. After completion ef the teat run and application of Co, 
the beam was removed from the testing machine and a rectansuler 
reference grid cystem marked off covering the area of the crack 
pattern, The reference lines vere run sarailel to the ascimned 
nevtrel exis and at right angles to the asgumed neutrai axis. 

The columns (nuabered 1, 2, 3, ete.) represent lines drawn per 
pendicular to the neutral exis, ant lines (lettered A, 4, ©, ste.) 
represent Lines parciicl to the neutral axia. 

@. The angle ef cracking vas then measured at each inter- 


ection of the grid referonae lines. 


as 


8. Explanation of lebslling of reference lines. 


&. Low numbers are to the left, looking towards the 
beam, in all cases. 

b. Unless otherwise stated, the shert span is to the 
ieft. 

sc. Longitudinal recevence lines are epaced # inch 
between lines; vertionl reverence lines are spaced ag noted on 
each data ahéet. 

4. The position of ihe beam neutral axis is on reference 
line G. 

STRATN GAGE DAT 
Data is presented for each toast load of each run made, in 

the secuence of loading. rom this observed date the observed 
values were faired, anc the fsired data used to’ obtain values of 
strain for calculation of results. The strain indicator reference 
positiou value wis obmitcod from these tables of observed data, 
gince all date unisr each reading are based on the same refarence 
position. The vaiues given in the columns under each load are 
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TABLE XXX 
STRAIN GAGE READING NUMBERS vs, STRAIN GAGE NUMBERS 


Reading Gage Reading Gace Reading Gere 
Number Rumber Number Number Number Number 
i rare) 31 ¥-S-3 A G-5-3 
2 B-8 32 E-9+2 67 G52 
am) C2 Ts) ReG—1 68 G5—L 
4 B+? 54 E~5-8 eS) - AHS 
5 A-2 35 E-5~2 73 G~4-5 
6 B-8 36 E--1 Tas Ge4—2 
7 B-9 57 E~4~% 74 Gadel 
8 E-10 58 B-4+2 7% H~4 
a) C-5 39 E-4-1 TE G-3-5 
10 B~12 45 B-5-8 sere G32 
a0. A-3 AL B-3-2 78 G-5-1 
12 B-Lé 4e K-S~1 79 HS 
13 B-13 45 P-5-2 80 G-2+5 
i4 C-4 | 44 P-5-5 83. G22. 
15 k-2-3 45 P-4—3 82 Oeneal 
16 E-2-2 45 Pah? 83 H-~é 
17 E~2-1 47 Fe4-2 84 G-1-3 
18 B-1-% AB an Bae 87 G-L-L 
19 E-1-2 49 F~3-2 838 Ge-1-2 
20 £-1-1 50 F+3-1 85 fi-1 
<i Del 51 7-2-3 $0 P-G=L 
R22 DZ 52 #-2~2 91 P~$-2 
25 Bel 53 F-2-1 $2 f-8-8 
24 B-e 54 PHl-i 38 G-7—1 
Bo s C-1 55 P-5-2 94 GeT—2 
aS - B~S 61 H-7 oh G-7=3 
27 Aeal 63 G-6~5 96 Ee7-1 
28 B-4 * 64 G-6-1 7 R~7-2 
29 P-1-3 85 yy H-€ ve ee Ee? ~5 


| nt ath i 
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TABLE XxXxI1) 
STRAT GAG! CONSTANTS 


Gage Gage Auxiilary Calibrated 
upber "Pager 0 Fagton bes oe 


A-1 2.04 119.6 
A-2 @ 120.9 
A~S 2.09 ‘120.0 
Bel ; 2.04 119.6 
B-Z 2,04 119.6 
BS 204 - 119.6 
Bm4 2.04 119.6 
B-5 € 04 115.6 
B-7 2.04 : 119.6 
B-6 2.09 . 120.0 
Rev £09 420.0 
B-15 ; 2.0% 120.0 
B-11 2.08 120.0 
B-Lé 2.09 120.0 
B15 £209 120.0 
C~] 2,04 119.5 
~n 2 V4 113.6 
C5 £09 120.0 
D~1 2,09 120.0 
D2 2.09 20.0 
L-1 2 U7 0200 120.3, 
2,07 0209 120.1 
eet 29290 119.3 

h-4 re ig e209 119.8 
E-§ fell 0213 129.8 
E-6 07 0218 120.1 
K-7 BOT 0213 Lev 
F-1 2.07 0200 120.1 
F~2 2.07 ~G290 119.9 
r-+% £7 » 0290 1219.9 
F~4 2.07 eO2135 120.3 
P-5 2 U7 20218 120.3 
F-6 2.07 Aa 48 teed 
G+) £2.07 +9290 120.2 
G~2 2 07 .0200 120.1 
G-3 Set «0200 119,98 
G4 2.07 «0215 120.5 
G-5 2,07 0218 120.3 
G4 2.07 0213 320.1 
G-7 £,07 0213 : 120.1 
H-1 2 .Q9 120.0 
H-2Z £08 120.0 
H~3 #.09 120.0 
Hed 2.09 20.0 
H~-5 2.09 120.0 
H~§ 2.08 123,0 
H-7 2.32 129.0 


4 


ae 


= 7h 
<* 
= 


_ 


as 


nc 


* © = 
4 
7 eae 
°**s toe by am 
~—_ i 8 * 
h ? 


TABLE 
Bun Number: 1 
Beam Span 7 feot 


xXKIV 


OSSERVED STRAIN GAGE DATA 


Dete: 17 Ausust 1946 


Loa Position 2 feat fron near support 


ieee 


Reading 

Number 
1 1006 
2 La17 
5 gpa 
4 1123 
5 842 
6 1154 
7 i172 
8 1292 
9. 258 
10 390 
11 520 
12 1104 
5 1259 
14 820 
15 LOT 
1é 440 
17 102 
18 B22 
19 629 
20 450 
21 206 
22 735 
23 150 
24 §19 
25 1032 
26 539 
27 265 
28 1012 
29 909 
30 B34 
31 570 
52 830 
33 290 
34 1040 
BS 599 
36 600 
37 529 
38 720 
39 $85 
rr 169 
| 4) 948 
42 600 
43 882 
44 677 
45 402 


Load (pounds) 


sip HOOD 


1050 
LOS2 
772 
1185 
880 
O72 
L36& 
1108 


f-4 


BERO 
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TABLE xxxw (cowT.) 
OBSERVED STRAIN GAGE DATA 


Run Number: 1 “Date: 17 August 154¢ 
Beam Span 7 feet Load Position 2 feet fron near support 
Reading Loed (pounds) 
Numb er $00 8580 asRo 4460 
46 888 815 771 Tike 
47 818 300 751 689 
48 S99 386 SG2 396 
49 , $90 479 AQT 873 
50 rp Ue TOR 707 7il 
§1 890 T30 720 798 
52 » 479 450 479 450 
53 828 716 679 620 
54 139 121 120 120 
55 663 633 722 760 
61 695 773 673 1020 
~ O3 295 244 228 £20 
64 O52 412 178 Si 
65 B94 1088 1230 1490 
66 O85 613 809 873 
87 706 783 792 909 
68 1149 L086 1049 871 
62 619 387 1102 1705 
70 710 726 888 L062 
73 269 230 171 170 
74 879 912 300 SAR 
75 88-4 Lid4 1275 1708 
76 1387 1452 1452 L510 
77 684 620 570 547 
78 10765 1038 1050 1033 
73 87 i 490 583 673 
80 626 643 867 897 
81 251 209 LEE L590 
82 700 671 662 G73 
83 $82 456 451 849 
84 R74 aay 276 2393 
87 TAB 701 698 719 
8& 1459 1540 ar4 1208 
69 L459 1491, 153% 15458 
99 BLO 727 799 73% 
9h 7352 S21 834 850 
92 761 765 7&0 753 
93 820 883 865 869 / 
94 o1z 362 587 430 
95 25S 523 587 445 
86 922 939 350 990 
97 271 266 are £20 


TABLE XxXxV 
OBSERVED STRAIN GAGE DATA 


Run Bumber: 2 Date: 19 August 1946 
Beam Span 6 feet Lead Position 2 feet from near support 


Load (pounds) 


7 


Pr ei 500 2515 «8455 4450 510 

.' 1230 1#1° 1260 1299 1159 

2 1222 i2z1 1195 1139 «1575 

3 1019 853 Eee) 740 ©1000 

4 1383 ° L572 1471 1428 1833 

5 951 743 730 585 9&0 

6 1.380 1i70 1115 10190 agen 

7 582 669 740 ° 772° B16 

8 1269 1072 100¢ 902 1240 

9 398 199 149 ole 350 

| 10° 629 659 708 72000—s«éG2 
me. 32 710 520 445 558 798 
. 12 500 300 249 149 = 480 
| 13 1590 1222 1170 19088 1372 
. 14 sal 719 870 580 878 
15 1265 1189 1189 1168 1287 
16 620 499 464 ALL 611 

17 L230 1e1a L242 1323 ere 

18 O15 987 989 969 991 

19 792 6og 670 628 799 

20 . 610 3S ,_—Sfs«€B BD g Sel 605 

21 479 aZe 450 410 452 

22 1146 100% 955 901 1153 
23 1370 1328 1359 1540 1840 

24 712 668 695 660 699 

25 1181 1129 1122 1110 1252 

28 714 719 749 740 698 

27 1280 1288 1275 1219 1372 

28 1160 1068 1042 1003 1161 

29 1152 1124 1140 ll2ee 1159 

30 619 480 498 508 598 

31 680 542 - §21 457 642 

32 975 960 aso 963 961 

85 1e10 1548 1540 1340 1319 

5A ; 969 B52 730 700 949 

85 529 520 52s 5Q1 518 

36 B42 781 813 ' gls $25 

37 1850 1402 1353 1275 1448 

38 810 610 547 468 792 

39 738 730 739 740 768 

45 6O7 615 599 540 677 

4l 1160 L002 965 910 1185 

42 87 gle 880 G33 g12 

AS §28 650 654 862 688 

1 A 880 868 82} 810 =: BBS 


45 | 808 629 64h 628 579 
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TABLE Xxxxv (cewT.) 
OBSERVED STRAIN GAGE DATA 


Run Number: 2 Dates 12 Aucust 1046 
Beam Span 6 feet Load Positten 2 feet from near support 
Reading Load (pounds) 
a es IM 
a6 985 B20 B72 BSL 51 
47 991 B59 820 779 978 
4 726 700 690 660 «680 
43 820 739 659 596 798 
50 pt Py 882 886 873 909 
51 10380 1082 L057 1030 1045 
52 706 707 639 663 679 
55 987 OR 852 802 69 
«84 1278 L230 1305 1283 1288 
55 819 855 870 885 B29 
€é1 960 1149 Lugs. 1243 952 
63 1535 LELS 1276 LEBL =6L 300 
64 j 247 “28R6 1359 1571 3=—- 1204 
6§ L477 1640 L782 1803 1462 
66 1650 1642 1655 1678 152 
67 785 819 825 842 772 
68 L200 1172 1120 1087 1189 
69 705 930 1940 1144 718 
79 1017 L186 1177 1216 102 
73 1508 1387 1517 11. iLs7z 
74 LO66 1073 L031 1000 1080 
75 578 783 852 95 550 
76 693 763 737 770 656 
77 &85 8.46 773 745 S52 
78 L278 1270 L222 1212 i260 
79 L704 18352 LS02 1870) =—s_« 1692 
80 1718 1768 1779 MYST. AVE 
BL 1443 1406 L385 1806 1424 
82 872 68% 999 84 G4 
83 1583 LE2E 1652 LETS Le a7 
84 1410 1421 1410 1401 1404 
87 348 e359 936 900 O52 
88 780 S27 632 (ie 750 
89 7380 879 B42 562 780 
0 898 $16 903 919 300 
91 930 988 965 9SO 839 
92 850 820 793 890 792 
93 1930 1030 383 $70 21910 
94 1583 L30S 141 IMAP 86LSLT 
95 1370 1460 1480 1613 1382 
96 1060 1103 1100 1115. 1062 
97 458 442 435 441 402 
8 709 663 583 358 690 


mM Ae ae ae a. a , “er S 
jl ‘ oa 


' 
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Run Number: & 


Beam Span 5 feet 


TAGLE xxxVv) 
OBSERVED STRAIN 


GAGE DATA 


De tes 


19 August 1246 


Load Position 2 feet from near support 


Reading Load (pounds) 

Nuaber ___ 480 2480 S510 s«4535 | B25 
nf 1185 1150 1159 1152 1164 
2 1549 1200 1123 1060 1266 
3 1010 845 749 661 885 
4 374 354 360 362 253 
5 878 B91 625 §39 737 
6 1349 LLisL 1055 973 1240 
7 528 612 649 676 45% 
8 1228 1043 959° =. GAL “USB 
9 L526 Li32 1066 970 227) 

10 872 ove $85 &90 490 
il §60 48¢ 378 280 568 
LZ 488 2965 212 1138 580 
13 1366 120€ 1131 1052 1252 
14 8958 739 889 613 $12 
15 L221 i186 1038 1064 1119 
16 $63 461 596 ratay a 495 ~ 
at 1212 11860 LLEO 114, 1106 
18 371 910 830 870 868 
19 728 649 S95 540 STE 
0 528 $18 oO1L 485 482 
al 1380 1298 L273 1238 L264 
22 42.30 288 GOL S36 1035 
23 1386 L262 1249 1239 61230 
24 1864 1597 1582 iS52 1648 
25 1132 L066 1040 100% L0ES 
26 6H 649 $41 630 57S 
27 405 270 252 1890 RSS 
28 1119 1008 955 909 1026 
29 12143 1053 1044 1032 1029 
30 1509 1377 S31 1261 i429 
&1 612 501 449 S89 529 
Be S72 920 922 912 R61 
38 1533 1260 1293 1291 1231 
34 905 766 7% 630 B12 
Ht) L471 1409 1408 1401 1861 
36 879 782 787 785 759 
37 566 394 335 269 440 
86 77 S91 509 AR? 65S 
39 778 750 712 698 899 
40 650 543 245 480 572 
41, 1145 980 919 850 103 
42 B56 779 779 nfs 1% 
43 682 6S1 613 619 §39 
44 839 TS 740 Tee 720 
45 £89 539 552 559 AT2 


a a a ee 


Run Number: 3 


Seam Span S feet 


Reading 
tiumber 


or en cn tn 


Ln OY 


61 


TABLE XXXVE (cow's) 


OBSERVED STRAIN GACH DATA 
Date: 12 August 1946 
Load position 2 feet from near support 
Load (pounds) =“ 
40 nn ABO. SSAO SBD GLB 
om 247 611 775 85 


LOOX 850 779 720 852 
658 692 O91 580 86é 


798 | G29 585 ‘532 GBD 
10 830 820 soz 792 
1038 98% O55 936 922 


680 GOS SE 530 565 
981 SSL 770 7909 862 
LEE ti3t GL 1180 =: 1160 
850 gol G18 Bz 16 
gee 850 1030 LO69 849 
330 oO eta abe 258 


Leis LEOE L222 1c46 1900 
L435 L5l0 LEVON L628 - 1325 
G42 655 EGS me a) 3 
818 600 S12£ 5 36 781 
L182 LOL L042 , 2015 1080 


TO? B24 912 ¢ 6895 90 
1018 LOS0 L958 LOBZ 309 
1340 L256 LE20 L180 48=— 1242 
1072 962 980 B92 $60 

ade 640 720 792 $13 


640 630 642 BAL 555 
838 729 6890 632 7S 


Lada L1s4 1132 10 75228 
120 bis 812 855 617 
Te 746 7358 a 8: SEG 
1490 @39 L224 Lig4 2uK 
L783 L722 1794 ~ L700 - 1682 
L474 LSLE LO28 1547 = 140¢ 


336 526 1304 1295 1270 
890 800 794 790 770 
735 S74 bly ale 6B 
73 743 745 746 © 660 
903 855 835 £26 610 
870 892 300 e10 202 


767 757 740 732 72 
1000 934 990 88d 902 
1718 1330 1338 1363 1233 

Bo8 410 417 A27 322 
Loe LOL? 1009 1000 965 


357 367 S07 360 207 
6S 530 520 480 gO 


TABLE XEEUI 
OASLAVED LTRAIN GAGE DATA 
Dutes <5 Auguet 1946 
Run Numbers 4 
Beem Cpan 7 feet Load Position 1; feet from near support 


¥ 


Reading Loed (pounds) | 
Number ate Ora 300 2550 S485 4520 525 


475 glo 420 o 458 
Sel 528 449 492 154 
Roe 1116 L035 968° >) Teh 
GS 80 908 959 749 
ToS LOS? O87 922 R20 


TT? ees ade ad 7 ; , r' ad 
{ Wow wis i 498 450 150 


766 309 828 84. 756 

ae 
| 720 G05 53 3 7 
B46 83 822 $ & 


a 
i) 
4 
6 
4 
3) oad S57 280 290 
v 
LO 
LL 


: 
436 45 

807 at 

G41 198 1g 641 - 984 

12 980 e22 729 661 935 
3 1613 1453 1204 1328 1888 
14 B32 685 BxG 561 B10 
15 1428 1395 L379 1340 1440 
16 862 744 830 627 - 86d 
aT 549 528 Be 530 BBB 
18 123] 1158 1185 1165 1210 
9 147 g51 879 629 1027 
20 908 880 61 852 885 


L354 L6lLe 1569 1549 = 1L#99 
ae 1508 L3ke2 1180 1156 iad71 
1Ld526 L521 1545 1551 
iv 690 $80 370 del 


ro) 
ie 
2 on 
i oO 


nm 
aD 
Y Ri 

sk Oo OF mt 


oS % 


Rv Le LSLS L2E5 1295 1345 
25 g 976 971 996 952 


72 
~] 
ee 


0&5 457 409 600 
L241 i190 1147 81326 
L490 L357 1349 1582 
728 36S 610 O29 
392 789 749 638 G54 


te™ 


no 
Cc 
a 
=] oy 


iH 
o 
4) 
2 


BL 

syd ged 1192 LAT? Lies =. 1190 
53 650 é19 611 639 985 
34 Lisl 1058 19010 970 §=61142 
bo 769 TAQ 734 ffi) Mey ey 
356 1158 1280 iL79 1157) = 1146 
37 B13 B75 SS 462 Gol 
38 pie kt ag 111 LOTS 1065 1085 
$3 1178 L141 Ji58 LE08- L200 
49 1101 $65 885 G15 990 
41 1445 1248 L146 1978 1380 
42 L215 1158 1153 1169 Lelz 
43 1049 L801 o8S oo) . 1022. 
44, 1LO81 1052 LO4E 15s 1o72 
4S Bod 738 Toe vd os" BOO 


TABLE xxxvi Ccow'T) 
OBSERVED OTRAIN GAGS DATA 


Run Nuaber: 4 Yates EF Rucust 1646 


Bean Span 7 fest Load Position lf feet irom near support 


i? 


Reading Load (pours 
Momber a ee eee 


48 281 arQ L269 LESo ». Rees 
47 1208 L281 126) 1208. eee 
AS LO28 LOLS L022 1015 G52 
43 L110 LOD 380 $19 1046 


5 “Be 105 1045 985 1162 
51 / 2349 1289 L279 1274 1296 
52 1048 995 99% 999 1015 
53 1250 1038 1940 978 1210 
54 1593 153 1546 1543 1557 
55 11e¢9 1113 1119 1130 1085 
61 1236 1468 1418 1494 1256 
6% B37 563 551 541 5a3 
64 543 551 59 634 500 
65 207 990 1073 1140 a77 
66 G20 642 873 900. «78 
67 1078 LOEO 10320 1106 39036 
63 145 2264 1587 1375. «420 
69 1200 1348 1440 1525 1218 
70 1233 1309 1862 1403 1240 
73 1617 1655 1683 1714 1656 
74 1374 127% 1289 12408. 128 
75 805 L019 1133 1235 ~87e 
76 227 o48 1990 1044 S10 
77 1142 1939 1000 950 1089 
78 588 §15 518 510 578 
79 1087 1207 1307 1488 Lie 
80 10353 1013 1043 1071 992 
al 16as 1565 1540 1514 1662 
82 . 1130 1072 LO87 1960 1102 
83 1769 182 1984 1925 i782 
84 165% 1597 1617 16é2 18617 
87 L253 1182 L133 1182 1228 
88 1104 249 S05 840 1072 
se) 1075 1097 1233 1170 2078 
30 1180 4132 1148 1138 1146 
91 1182 1150 1195 lise 1155 


g2 123 87 80 83 88 
93 1247 1187 1199 80 zh 


O4 Sas 614 633 660 = s«B 6B 
95 680 79 729 és 852 
9€ 1380 (‘és KD 1356 1375 Dee 
97 645 652 655 ase 052 


A 
38 $50 oe 320 132 oR 


‘a 


ti | fs ~ is 
~ - ’ 
ie * =“ + é f 
. 


wens 
oa 

id 

] 


= 
acl 

-_ = 
Py 

’ 
4 


: <<. 
a nF 
7a 9 


TABLE Xxxvin 
ODSERVED STRAIN GAGE DATA 


Run Number: 5 Datet £6 August 1046 


Hea Span 5 feet Loud Position 1) feet from near support 


Reading ad (pounis) 
| | i I,:,) Smeets 4:75! Mie Ure PERE NS 
A SOL 479 427 a1Le fog 
ro Bi6 520 465 499 832 
5 L176 783 7358 652 873 
4 f.L3 ele Oasys) 1302 LiZ3 
5 Lend L239 L046 268 21232 
6 é TT S72 - $19 542 795 
7 Te) 913 633 759 
8 AAT L330 LZES 4202 1455 
2 SV See 548 782 
19 og 85k B70 B08 
iat G40 S52 803 728 358 
: Gide Sea 855 BOS 1919 
25 682 S70 dell & 439 659 
14 963 902 860 
5 1439 28 rs. eee 
16 SL7 898 65 
ay 459) 4BQ 45 4. 


ed 
Oa te & tf ce 


> j- 


SO CF OS 
me Of 
f— 
ee 
Cr 


=>) 


ree 


460 


18 1165 1180 LLi2 118% 4193 
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